Abstractof long-chain aliphatic 1,2,3,4-tetrols e s t e r i f i d with ferulic acid a t the primary hydroxyl function.
INTRODUCTION

C o m m i p h o r a m u k u l (Hook, ex S t o c k s ) Engl. (Syn. B a l s a m o d e n d r o n m u k u l Hook, ex Stocks) i s a small t r e e of t h e family Burseraceae, endemic t o t h e Hindustan p e n i n s u l a . On i n c i s i o n , t h e p l a n t exudes a yellowish gum-resin, which r a p i d l y s o l i d i f i e s t o an agglomerate of tears o r s t a l a c t i t i c p i e c e s . T h i s
product, c a l l e d g u g g u l u i n S a n s k r i t , i s valued i n Ayurveda, t h e a n c i e n t Indian system of medicine, f o r t h e t r e a t m e n t of e e r a 1 d i s e a s e s , e s p e c i a l l y rheumatoid a r t h r i t i s and l i p i d d i s o r d e r s compounds w i t h hypocholesterolemic and hypolipaemic a c t i v i t y l e d , n o t only t o t h e i s o l a t i o n and c h a r a c t e r i z a t i o n of t h e a c t i v e p r i n c i p es Z-and E-pregna 4,17 (20)-diene-3,16-diones ( z -and E-guggulsterones; 1, z)', b u t a l s o t o t h e i s o l a t i o n of a s e r i e s of long-chain 1 , 2 , 3 , 4 -t e t r o l s , a-class of compounds n o t m e t i n n a t u r e e a r l i e r . The g r o s s s t r u c t u r e (1) of t h e s e t e t r o l s was e s t a b l ished s e v e r a l y e a r s a g 0 . l I n t h i s l e c t u r e I propose t o d i s c u s s t h e form i n which t h e y occur i n t h e exudate , t h e i r a b s o l u t e c o n f i g u r a t i o n , t h e i s o l a t i o n of o l e f i n i c t e t r o l s , and t h e g e n e r a l q u e s t i o n of t h e i r occurrence i n o t h e r p l a n t m a t e r i a l s . 
GUGGULTETROL ESTERS
G u g g u l t e t r o l s were i s o l a t e d l from E t O A c e x t r a c t . These t e t r o l s , a p p a r e n t l y , do n o t occur f r e e . When E t O A c e x t r a c t of t h e qum-resin w a s p a r t i t i o n e d between 9 0 % MeOH aq and hexane, and t h e m a t e r i a l contained i n t h e 9 0 % MeOH a q phase a g a i n p a r t i t i o n e d between 6 0 % MeOH aq and benzene, t h e l a t t e r c a r r i e d material, which on t e s t s a p o n i f i c at i o n f u r n i s h e d t e t r o l s .
Systematic column chromatography of benzene-phase 
t a l l i z a t i o n of a p p r o p r i a t e f r a c t i o n s y i e l d e d t h e " t e t r o l e s t e r " as a c r y s t a l l i n e s o l i d (m.p. 84-86O). I t s s a p o n i f i c a t i o n gave t h e same m i x t u r e of t e t r o l s (C18r C 1 9 , C 2 0 ) and f e r u l i c a c i d (4). That t h e " t e t r o l e s t e r " i s , i n f a c t , a m i x t u r e of homologous compounds w'as a l s o clear from i t s e l e c t r o n -i m p a c t mass spectrum (M' i o n s a t m/z 522, 508 and 4 9 4 ) .
T h i s m i x t u r e i s r e a d i l y s e p a r a b l e by HPLC ( r e v e r s e phase: C18 bonded SiO2,
From a comparison of t h e 'H-NMR s p e c t r a (Table 1) of t h e " t e t r o l e s t e r " , i t s t r i a c e t a t e (m.p. 52-55O) , i t s t r i f o r m a t e (m.p. 78-81') , and g u g g u l t e t r o l -1 8 , i t i s obvious t h a t t h e primary hydroxyl i n 2 i s e s t r i f i e d (by f e r u l i c a c i d ) i n t h e t e t r o l esters. d i f f e r e n t i a t e between t h e remaining p o s s i b f i i t i e s , t h e most u n e q u i v o c a l approach appeared t o b e t h r o u g h s y n t h e s i s .
ABSOLUTE STEREOCHEMISTRY
To d e f i n e t h e s t r u c t u r e of t h e t e t r o l e s t e r s u n i q u e l y , t h e a b s o l u t e c o n f i g u r at i o n a t t h e t h r e e c h i r a l c e n t r e s must
To An a n a l y s i s of t h e s t r u c t u r e s of t h e t a r g e t molecules r e v e a l e d t h a t compound 5 can s e r v e a s a v e r s a t i l e i n t e r m e d
i a t e f o r t h e s y n t h e s i s of a l l t h e t h r e e F e t r o l s . T h i s s t r a t e g y i s d e p i c t e d i n F i g . 1. According t o a n e m p i r i c a l r u l e of K i s h i , 1 3 osmylat.ion of c i s -o l e f i n 2 ( p r e f e r r e d conformation) would r e s u l t i n f o r m a t i o n of r i b o -t e t r o l ( 6 ) a s a predominant p r o d u c t . On t h e o t h e r hand, t r a n s -h y d r o x y l a t i o n of 2 woula f u r n i s h t h e o t h e r two t e t r o l s . was r e a l i s e d t h a t it would be s t i l l n e c e s s a r y t o c a r r y o u t unambigous s y n t h e s i s of t e t r o l s 9 and ( o r t h e i r a n t i p o d e s ) , a s it i s d i f f i c u l t t o p r e d i c t which of t h e t r a n s -h y d r o x y l a t i o n pathways shown i n F i g . 1 w i l l be f a v o u r e d . D e s p i t e t h i s ambiquity, t h i s s y n t h e t i c s t r a t e g y was e x p l o i t e d a s it o f f e r e d a n e a s y a c c e s s t o t h e s e compounds, which appeared worthy of b i o l o g i c a l e v a l u a t i o n .
However, i t O l e f i n 5 was s y n t h e s i s e d from 2,3-o-isopropylideneglyceraldehyde by i t s r e a c t i o r w i t h y l i d from pentadecyltriphenylphosphonium bromide. Osmylation of 5 was e f f e c t e d w i t h Os04 ( c a t a l y t i c ) and. sodium c h l o r a t e and t h e c r u d e c i s % y d r o x y l a t i o n p r o d u c t hydrolyzed t o f u r n i s h , a f t e r chromatography, o n l y one c r y s t a l l i n e t e t r o l , which was expected t o be L-ribo-octadecane-l,2,3,4-t e t r o l (i). T h i s was t h e n confirmed by a s t r a i g h t -f o r w a r d s y n t h e s i s from
D-ribose. t r a n s -H y d r o x y l a t i o n of 5 was c a r r i e d o u t w i t h p e r f o r m i c a c i d . The p r o d u c t , a f t e r s a p o n i f i c a t i o n gave-a materia1,which on f r a c t i o n a l c r y s t a l l i z at i o n y i e l d e d two compounds: m.p. 81-83O (".30%) and m.p. 138-140° ('~15%). The major p r o d u c t was found t o be i d e n t i c a l , e x c e p t f o r i t s s i g n of o p t i c a l r o t a t i o n , w i t h g u g g u l t e t r o l -1 8 .
By a n unambigous s y n t h e s i s , d i s c u s s e d below, t h e main compound was c h a r a c t e r i z e d as L-xylo-octa-decane-lr2,3,4-tetrol (lo), whence t h e compound w i t h m.p. 138-140° should be t h e D-lyxo isomer ( 2 ) . =at t h i s indeed was so was e s t a b l i s h e d by i t s s y n t h e s i s from D-arabinose. T e t r o l s 6 and 9 were a l s o s y n t h e s i s e d l i k e w i s e .
The work d e s c r i b e d so f a r l e a d s t o a b s o l u t e s t e r e o s t r u c t u r e f o r guggultetrol-1 8 f e r u l a t e . Rased on comparison of I R and PMR s p e c t r a of g u g g u l t e t r o l -1 8 and g u g g u l t e t r o l -2 0 and t h e i r d e r i v e d a c e t o n i d e s , it i s concluded t h a t b o t h of t h e s e t e t r o l s have t h e same c o n f i g u r a t i o n a t t h e c h i r a l c e n t r e s . A s a m a t t e r of f a c t , s i n c e t h e p l o t of l o g of GLC r e t e n t i o n t i m e v s c h a i n l e n g t h (of t h e d e r i v e d a c e t o n i d e s ) g i v e s a s t r a i g h t l i n e , i t i s i n f e r r e d t h a t i n a l l l i k e l i h o o d o t h e r lower and h i g h e r homologous t e t r o l s o c c u r r i n g i n g u g g u l u have D-xylo c o n f i g u r a t i o n .
-0 Me G u g g u l t e t r o l s a r e r e m i n i s c e n t of t h e b i o l o g i c a l l y i m p o r t a n t p h y t o s p h i n g o s i n e s (c18 and C~O ) , widely d i s t r i b u t e d i n t h e p l a n t s p h i n g o l i p i d s and c e r t a i n animal t i s s u e s . These compounds, however, have a w e l l -d e f i n e d D-ribo c o n f ig u r a t i o n ( e . g . GI.
